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EXECUTIVE SUMMARY

The Tacoma Works of Kaiser 'Alu'mi_.mim &"-Ch'emica_l Corporation was

BN

issued Washington State Department of Ecology .Compliance_-,-Order -

No. DE-83-197 on April 15-,.'19’83, the sub;ect of whlch was to
investigate the nature and extent of scrubber wastes deposned on
the plant site. This report presents the results of the required

~ .

investigations.

The wastes resulted from wet scrubbing of off-gases from the
reduction process. They conta:m alum:.na, ’reduction cell '.batﬁ
materials, carbon and condensed pltch volatlles. The presence of
pitch volatiles, which 1nc1ude polynuclear aromatic hydrocarbons
(PAH) required that this waste to be evaluated under Washington

State environmental rules. The rules characterlze waste

containing more than 1% PAH as "extremely hazardous waste."

The wastes accumulated on the plant s:.te as consequence of
settling of solids from recycled scrubber water in an air control
system which ceased operatlon in 1974 These solJ.ds were removed

from the settling basin on two occasions durlng the use of the

. Photographs and plant records of ‘amounts _Aof.__ waste so‘-l.z,,ds-'
generated were used to estimate the location and total volume of.

~these  materials. The phyeical and chemical .. survey' -
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conducted as a part of these investigations accounted for the
amounts of wastes recorded in plant files. Within the error of
the recorded measurments and those of the survey, it is estimated
that on the order of 45,000-50,000 dry tons of scrubber solids

are deposited on the site.

The scrubber solids were chemically assayed and found to contain
in excess of 1% PAH. 1In addition, ditch sediménts; t£idal marsh
sites, ground water and effluent water from the plant site y?re
sampled and analyzed. The sediments and soils were found to
contain less than 1% PAH; effluent water and ground water samples

contained less than 10 ppb.

Scrubber solids were also subjected to a toxicity assay required
by the complicance order. These tests indicated that the waste
would be classified as "extremely hazardous" under the toxicity

assay in Washington State regulations.

One set of required analyses were not complete as of the writing
of this report due to unavailability of test procedures. The
assay for halogenated hydrocarbons is currently in progress gnd
will be reported separately as soon as available. ,Bésed on &he
analytical data from the GM/MS and GC/FID assays for PCB's;
neither PCB's nor halogenated hydrocarbons are preseng_in fme

scrubber solids.
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The scrubber solids were also analyzed for trace metals specified

in the order and the data are included.

Based on the physical and chemical data developed in these
investigations, it is concluded that the amounts and location of
scrubber solids has been accounted for. Further, it is concluded

that these scrubber solids would be characterized as "extremely

hazardous wastes" under Washington State Requlations.

The Tacoma Works of [Kaiser Aluminum  has initiated an
investigation of alternative management techniques. The results
of these investigations will be presented to the Department of

Ecology at a later date.
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DEPARTMENT OF ECOLOGY

IN THE MATTER OF DETERMINING SLUDGE
EFFECTS ON WATER QUALITY BY THE
KAISER ALUMINUM AND CHEMICAL
CORPORATION, TACOMA WORKS

ORDER
No. DE 83-197

TO: Kaiser Aluminum and Chemical
Corporation
3400 Taylor Way
Tacoma, WA 98421

During a recent survey at its Tacoma Reduction Works, the Kaiser
Aluminum and Chemical Corporation discovered that sludges generated by
past methods of air pollution control may be contaminating ground and
surface waters. A preliminary analysis indicates that the sludge con-
© tains significant levels of polynuclear aromatic hydrocarbons, and may
also contain other pollutants.

Therefore, in accordance with provisions of chapter 90.48 RCW, the
Kaiser Aluminum and Chemical Corporation, herein after called the company,
is ordered to perform the following activities.

(1) Plan and perform a study to determine the quantity and charac-
teristics of the sludge. A study plan shall be submitted for department
approval on or before April 22, 1983.

(2) Plan and perform a sampling program for surface waters, ground
waters, and sediments. The sampling plan shall be submitted for depart-
ment approval on or before April 22, 1983.

(3) Results of the study and sampling described in activities (1)
and (2) shall be completed and the results submitted to the department on
-or before July 1, 1983.

DATED at Olympia, Washington this _ 15th day of __ April 1983.

JOHN ¥. SPENCER
DEPUTY DIRECTOR
DEPARTMENT OF ECOLOGY
STATE OF WASHINGTON




-~

- STUDY PLAN

> o




KATSER ALUMINUM & CHEMICAL CORPORATION
TACOMA WORKS
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) APRIL 21, 1983, Rl1: MAY 16, '1983 Page 1 of 6

INTRODUCTION

Department of Ecology (DOE) Order No, DE-83-197, dated April 15,
1983 orders Kaiser to: .

(1) Plan and perform a study to determine the guantity and
characteristics of the sludge. A study plan shall be

submitted for department approval on or before April 22,
1983.

(2) Plan and perform a sampling program for surface waters,
ground waters, and sediments. The sampling plan shall be
submitted for department approval on or before April 22,
1983.

(3) . Results of the study and sampling described in activities
(1) and (2) shall be completed and the results submitted
to the department on or before July 1, 1983.

This study plan has been prepared to meet the requirements in
; aragraphs (1) and (2) that a plan be submitted for department
pproval. Organization of this plan is as follows:

1.0 Background R
2.0 Quantification and Sampling of Sludge
2.1 Area I
2.2 Area II
2.3 Area III
3.0 Characterization of Sludge
3.1 Chemical Analysis
3.2 Physical Characteristics
3.3 Toxicological Evaluation
Surface Water and Sediment Sampling
Ground Water Sampling .
Chemical Analysis of Water and Sediment

o
. [ ] L]
- NN~

Table 1 Sludge Management Project Analytical
Results.
Table II Project Team for Sludge Evaluation.

DATE

/ -
PREPARED BYM 7Y <
: Paul F. Schmeil
L REVIEWED BY %fﬂ S-/7-83
’ ohn T. Baker

APPROVED BY_
Department of Ecology
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BACKGROUND

During the period from the early 1950's to mid-1974 the potroom
exhaust gases were scrubbed with water which reduced fluoride,
particulate and SO, emissions. The water was treated with
lime and dischargaf to a pond west of Potline IV for solids
settling. This scrubber sludge was dredged on two occasions
and placed in sludge impoundments west of the ponds. The
sludge is now located in the following three areas as outlined
on Kaiser's drawing: '
Area X Existing Ponds.

Area II Dredged material disposal area north of
' experimental Potline V.

Area IITI Diked dredged material disposal area
west/northwest of experimental Potline V.

During a geotechnical study in December 1982, two soil samples
(sludge) had a detectable hydrocarbon odor and upon analysis
were found to contain significant 1levels o0of Polynuclear

Aromatic Hydrocarbons (PAH's). Findings were reported to DOE
and EPA.

QUANTIFICATION AND SAMPLING OF SLUDGE

Appropriate safety precautions including rubber gloves and wash

up afterwards will be used during sampling and handling of the
sludge. ‘

2.1 Area I

1. Review past dredging records and survey to identify
probable depth of ponds.

2. Sound the ponds with a sounding rod working from a
small boat.

3. Obtain sludge samples at eight sites using a piston
sampler operated from a boom truck. Two foot long
cores will be obtained from the bottom of each site
by activating the piston sampler about one foot above
the pond bottom, such that both the lower portion of
the sludge and the upper natural soil is sampled.
Two samples from each bottom core, a top sample and a
bottom sample, will be saved for chemical analysis.
At five 1locations (where the sludge is thicker)
samples will be obtained closer to the surface of the
sludge. This sampling will provide a total of 21
samples from Area I for chemical analysis.
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2.2 Area II

1. Probe with a backhoe and by hand to identify depth of
sludge.

2. Obtain at least four sludge samples from backhoe test
pits wusing good sampling techniques to obtain
representative samples.

2.3 Area 111

1. Probe with backhoe and by hand at as many locations
as are necessary to identify depth and quantity of
the sludge.

2. Obtain six sludge samples or more if necessary to
identify the extent of sludge in Area III using good
sampling techniques to obtain representative samples.

3.0 CHARACTERIZATION OF THE SLUDGE -

3.1 Chemical Analysis

3.1.1 One repfesentative sample of the sludge from
each area (3 sludge samples total) will be
analyzed for the items listed in Table I.

3.1.2 - In determining whether the 31 sludge samples are
EHW (1% or greater PAH) or not designated as a
dangerous waste, the DOE procedure "Analysis for
Polynuclear Aromatic Hydrocarbon," will be used
to obtain wvalues for reporting where the PAH
values are close to the 1% decision point.

However, in the interest of reducing analytical
expenses and obtaining the most useful
information during this study, the following
adaptations of the methods will be used. The
results we would obtain will be higher than
those obtained by the DOE method. The
procedures will be wused to eliminate from
further consideration samples which show
allowable low levels or exceed the 1% "decision
point" by a factor of 2 {(i.e. samples having PAH
‘ values >2% or<1.0%).

The following techniques have been developed on
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the basis of Kaiser Aluminum's previous studies
of this particular waste site and will be used
when appropriate:

(1) All samples will be dried and our determination will
be made by extraction of the dried material.
Previous studies showed some samples can be over 50%
water. The original moisture content shall be
determined so that any "correction"™ desired can be
made. We see no problem in loss of PAH by
volatilization during drying as we are not concerned
with the most volatile species (< 4 rings).

(2) For survey samples an initial extraction with
methylene chloride or chloroform will be made
followed by a gravimetric measurement of the residue.
The results of this analysis will ALWAYS be higher
than the DOE procedure due to the greater extractive

. - power of the solvent and its non-selectivity.

* If the result is < 1% PAH, except for the
sediment samples, we will report that value and
do no further work on the sample.

* I£f the result is >2% PAH, and we believe that
there is not sufficient reason to expect that
the value obtained by using the DOE's method
would closely approach, or fall below, the 1%
decision point, we will merely report the value
obtained and do no further work on the sample.

* For those samples which we believe will show, by
the DOE method, PAH values very close to the 1%
decision point, we shall either (a) take the
methylene chloride extract, pour it over sand,
dry it, and extract it with pet.either, or (b)
take a new aliquot of the dry sample and extract
it. From that point, we shall follow the
State's procedure.

(3) In those cases where the PAH value exceeds the 1%
decision value, the State allows for a correction to
be made by subtracting the quantity of material
derived from species having fewer than four rings and

. greater than six -rings. They recommend EPA method
8310 which utilizes HPLC or an equivalent.

We propose the following approach as being
equivalent. :
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4.0

Due to the solubility limitaions of pet.ether, we do
not believe that enough material having >6 rings will
be present to make it worth the bother to correct for
it. On the other hand, we know that for the sludge
at the Tacoma site, a significant correction can and
should be made for the material -having fewer than 4
rings. We propose using gas chromatography to
quantitatively measure the portion of the extract
which 1is composed of fewer than_ 4 rings. By
definition, we shall designate the compounds having
<4 rings as those species which elute from the gas
chromatograph prior to fluoranthene.

Physical Characteristics

Terrel Associates, Inc. will conduct a soil
characterization study of the sludge including soil
classification, Atterberg 1limits, gradation analysis,
compaction (-15 pt. method), strength, volume change,
reactivity, and permeability. .

Toxicological Evaluation

The sludge 1is toxic and it is known that the 1lethal
concentration for this material is in the range of 100
ppm. Information on the constituent materials that are
acutely toxic and water soluble would be valuable to aid
in the final selection of stabilizing materials for
containment and clean-up. The sludge sample will be
fractionated and from the nature of the fractionation and
spectrophotometric analysis, the group or <class of
compounds (i.e. phenolics or other organics) that are
responsible for acute toxic effects on fish will be
identified. Five to ten bioassays are planned.

SURFACE WATER AND SEDIMENT SAMPLES

Three bottom sediment samples and three water samples will be
collected at the following locations in the main ditch which
passes between sludge Areas I and II:

(1) Upsteam near the BPA property line (south end of
Kaiser's property).

(2) Intermediate point located at the north end of the
ponds after the drainage point from Area II.
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(3) Downstream near Taylor Way (north boundary of
Kaiser's property).

Each of the three water samples will be a composite sample
collected each 1/2 hour over a 5 to 6 hour period during an
outgoing tide. Flows will be measured at points 2 and 3 using
a2 Marsh-McBurney meter each time a surface water sample is
collected. )

In addition, three composite samples will be collected during
an outgoing tide at the same locations during a heavy rainfall
IF such occurs AND scheduling of personnel for sampling can be
coordinated.

One sediment sample will be collected by continuously filtering
the suspended solids from the water (about 1 gpm) at Station #2
during the 5 hour period when the three composite water samples
are being collected.

Also, two sediment or soil sample$ will be collected from the
marshy area located between the north end of Area II and the
south end of the log storage area.

GROUND WATER SAMPLING

Ground water samples will be collected from the shallow depth
piezometer wells at locations R, T, and U as shown on Kaiser
drawing 10.3.9-2. Samples from locations L, M, N and H were
collected previously and evaluated. The results from location
L will be reviewed and this location may again be sampled.

CHEMICAL ANALYSIS OF WATER AND SEDIMENT

The water samples collected in paragraphs 4.0 and 5.0 will be
analyzed for those items listed in Table I. Limit of detection
for PAH's will be 10 ppb. Suspended matter in the water is
assumed to have the same composition as the sediment. If it is
not removed, the results will only reflect the sediment value.
Therefore, the suspended matter will be removed by means of a
0.5 micron glass filter in accordance with NOAA Technical
Memorandum OMPA-12. The water samples will be analyzed by EPA
method 625 or 610, or equivalent. If interferences aren't too
great, we should find it relatively easy to adapt our GC

analysis to measure the components sufficiently to get a "Total
PAH" value.

Analysis of the sediment samples will be similar to the sludge
samples as detailed in paragraph 3.1.2. (See Table I)
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TABLE [ (page 1 of 2)
SLUDGE MANAGENENT PROJECT ANALYTICAL RESWLYS
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1. Priority Pollutant ‘
Base Neutals PNA’S) i

-Acenaphthene
~Acenaphthylene
-Anthracene
~BenzolalAnthracen
~Benzola)Pyrene
-3, 43enzofluor-
anthene
-Benzo(ghi}Perylen
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anthene
~Chrysene
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Anthraceae
~Fluoranthens
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~Pyrene

2. Mdditional PHA’s
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enes/Methyl -
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~fethyl Fluoranth-
snes/Nethyl -
Anthracenes

-4 Rethyl Phenan-
threne

=9 Hethyl Phenan- LT
threne

-2 Phenyl
Raphthalene
=1 Nethyl Pyrens
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TABLE II
PROJECT TEAM FOR SLUDGE EVALUATION

KAISER ALUMINUM - TACOMA WORKS

Paul Schmeil {206) 593-0716
John Baker (206) 593-0701
Ron Schutz (206) 593-0728
Dick Davidson - Technician (206) 383-1461, Ext. 314

KAISER ALUMINUM - OAKLAND
Dr. Jack Schwegmann (415) 271-3341
Ed Paille (415) 271-5403

KAISER ALUMINUM CENTER FOR TECHNOLOGY (CFT)

(Responsible for Analytical Work)

Tom Lowe, Manager Analytical Research Service (415) 462-1122
Dr. Bill Hanneman, Ph.D Organic Chemistry (415) 462-1122

LANDAU & ASSOCIATES

‘(Responsible for Geotechnical Work and Assistance in Project
Coordination)

Dr. Hank Landau, Ph.D Geotechnical Engineering (206) 542-4917

TERREL ASSOCIATES
(Responsible for Soil Stabilization Studies)
Dr. Ron Terrel, Ph.D Civil Engineering (206) 542-9223

DR. ROLF HARTUNG

(Responsible for Providing Advice on Toxicity Aspects)

Dr. Rolf Hartung, Chairman (313) 971-9690
Department of Toxicology, :
University of Michigan

E.V.S. CONSULTANTS

(Responsible for Runnlng Tests and Evaluating Toxicity of Sludge)
Dr. Gary Vigers (604) 986-9331
Dr. Bob Dexter {206) 623-3074

CONTACTS IN WASHINGTON - DEPARTMENT OF ECOLOGY (DOE)
Dick Burkhalter {206) 459-6027

.Ered Fenske {(206) 459-6035
’Roger Stanley (206) 459-6031
Bill Yake , (206) 753-2891
Merley McCall Lab. (206) 754-2532
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SPELLMAN
|y vernor

DONALD W. MOOS

STATE OF WASHINGTON

DEPARTMENT OF ECOLOGQY

Mail Stop PV-11 e Olympia, Washington 98504 e (206) 4596000

May 26, 1983

Mr. J. T. Baker

Kaiser Aluminum and Chemical
Corporation

3400 Taylor Way

Tacoma, Washington 98421

Dear Mr. Baker:

The department has reviewed the study plan you submitted in your May 19
letter in response to DOE Order 83-197.

As you know, the study is in progress and we have participated in parts

of it. The plan is generally acceptable to the department with the

following exceptions:

1) A question still remains with the proposal to dry the sludge
samples prior to extraction. If the samples are dried, a check
should be made to determine if any PNA losses are occurring.

2) The procedure of filtering the ditch water samples is unacceptable.
Both the filtered solids and the supernate should be analyzed to
determine the actual loading to the waterway.

3) There are some questions regarding the ground water monitoring
approach. We understand that the consultant has determined the
local flow, but these data have not been reported to the department.
If the proposed wells to be sampled can reasonably be expected to
describe any subsurface transport of the sludge elements, then the
information should be provided. In the event that the existing
wells are not adequate, additional wells should be installed.

We are confident that these exceptions can be readily resolved, and we
concur that the study should proceed as scheduled.

Sincerely,

Donald 0. Provost
Special Assistant

DOP :bjw

cc: Fred Fenske

Director



* TECHNICAL MEMORANDUM

. Dlt‘
) P. F. Schmeil - - June 1, 1983
Tacoma :
From
[
W. W. Hanneman

Conies To Subject
- [ __J

My response to Items 1 and 2 from D. 0. Provost's memo of May 26, 1983,
to J. T. Baker concerning our analytical work is presented below.

Item 1

It appears that there was an oversight on our part in not specifically
7tat1‘n§ that the sludge samples would be air dried at ambient temperatures
<75°F).

We have been analyzing coal tar pitch volatile samples for over 12 years.
A We have already made numerous checks to demonstrate no significant loss of
. PNA's (>4 rings) from both solid materials such as these sludges and pure
extracts. Perhaps we should mention that our laboratory did the funda-
mental work on the method for determining coal tar pitch volatiles which
is now accepted as the standard OSHA method.

. Item 2

I am pleased to hear the investigators have recognized the information that
is rea]]y desired is the actual loading to the waterway.

After reading NOAA Technical Memorandum OMPA-12 (Paragraph 3.9) in which it
states the PNA partitioning between solids and water is on the order of
100,000:1 (a number which we have confirmed from our independent studies),
it made little sense to me to (1) independently measure both filtered water
and sediment, (2) multiply the values by their appropriate weight factors,
and (3) sum the results in order to get the same value which could be
readily obtained by merely running the straight sample without separation.

The only problem associated with this latter approach is how to report the
data. To resolve this, I propose changing the headings of columns 10-15
(Table I, attached) to “"Loading" to Waterway and expressing the value in
ug/L. v '

: WWH:jh
’ Attachment -

CONFIDENTIAL INFORMATION of Kaiser Aluminum & Chemical Corporation. The information contained in thri\s
document is a valuable business asset of KACC and should not he aiven to anv nartv nat an emnlavee nf KAC
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TABLE I (page 1 of 2}
SLUDGE MANAGEMENT PROJECT ANALYTICAL RESULTS

Colusn ——p 1= 1=\[= 2=\/= 3-\/- &-\/- §-\/- h-\/- 7-\/- B-\/- 9-\/- 10 \/-11- \I 12-\7-13-\/-14-\ /- 5 \F=18-\/-17-\/-19-0/-19-\
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1. Priority Pollutant ‘ ‘ ‘ { ‘ l | l i ‘ | l , ! i
Base Neutals PNA’S

@ values expressed in pg/kg

@ values expressed in ug/L "Loading" to Waterway represent the sum
of the material dissolved in the water and that adsorbed on suspended
atter. The partitioning ratio of PNA's between solid matter and
. +Jater is approximately 100,000:1.

@ values expressed in ug/L.







" QUANTITY OF SLUDGE ON PLANT SITE




AREA

II
III

TOTAL

VOLUME
CuU. YDS.

32,500
22,900
7 4 600

b, 000

SLUDGE QUANTITIES

WATER CONTENMT
WATER WT/SOLIDS WT X 100

113%
45%
457

WEIGHT
WET DRY
TONS TONS
I 000 18,000
34,300 23,800
11,400 4,600
84,700 46,400
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o SOURCE DATA FOR QUANTIFICATION
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OSTERBERG SAMPLING PROCEDURE
USED IN AREA 1 PONDS

__{TWATER SURFACE LEVEL

|
' I
) ! .
' ]
) ! . SLUDGE
. ) ! .

" TYPICAL SAMPLE
SECTIONS OBTAINED

1N =
———

NATURAL SOIL (BOTTOM OF POND) \ :/




TABLE [

SAMPLES COLLECTED FOR

LUDGE INVESTIGATICN

{AREA [ SAMPLED)

DATE  MATERIAL LOCATION/
‘Seq. No. SAMPLED TYPE AREA DESIGNATION
1 12/2/82 Sludge I
16 3/4/83 Sludge I
18 4/27/85 Sludge I X-2
36 5/11/83 Sludge I 0O-f
37 S/11/83  Sludge I 0-1
38 S/11/8%  Seil ot
3% 5/11/83 Sludge I 0-2
40 5/11/83  Sludge 1 0-2
41 3/11/83 Sludge I 6-2
42 5/11/83  Soil I 02
3 5/11/83 Sludge I  0-4
44 5/11/83  Soil 1 04
45 §/11/83  Soil [ 04
‘46 5/11/83  Seil I 04
47 5/11/83 Sludge I  0-5
48 5/11/83  Soil I 05
49 5/11/85 Sludge I G-6
30 S/11/83  Soil I 0-%
51 §/11/85 Sludge I 0-7
32 5/11/85  Sludge I 8-7
53 3/t1/8Y  Soil r 07
34 5/11/8% Sludge I O-8
35 5/11/83 Sludge I O-
3& 9/11/87  Seil I 08
37 5/11/83  Soil I 08
38 5/11/83 Sludge T 0-9
39 S/11/83  Sludge 1 -10
60 5/11/83 Sludge I -10
b1 5711783 Seil I 01

. W1 Extractables is the ancunt of saterial dissolved by methylene chioride.

SAMPLING SAMPLED

*

5.49 {corrected to 4.89%)
-Sasple extentively analyzed

4,66 -To U of ¥ for soil work,

DEPTH  METHOD BY  SAMPLE # EXTRACTABLES
CH2M Hill -3 5.20
Kaiser
1 ft, Shavel LA A
2,5 -3 Gsterberg LA - .

6.5 - 9* Osterberg LA
9*  QOsterberg LA

2.5 - 5 Osterberg LA
2.5 - §* Octerbary LA
7-9.% Qsterberg LA

9.5 Osterberg LA
5 - 7.5 Osterberg LA
7.5"  QOsterberg LA
9.5"  QOsterberg L&
12*  Dsterberg LA

3.5 - 8 Osterberg LA
8* Osterberg LA

§ - 10.5'0sterberg LA

10,5°  Osterbery LA
0.5 - 3" Dsterberg LA
9.5 - 11’0sterberg LA

12'  fsterberg LA

2,5 - 5" Dsterberg LA
9 - 10.5"0sterberg LA
12°  Osterberg LA
13'  Osterberg LA

6.5 - 9 Osterberg LA

3 - 5.5 Osterberg LA
9 - {1.50sterberg LA
10.5-11.50sterbery LA

5.94 -Split with DOE-
5.70 -K27 is duplicate of KI7




TABLE 11

SAMPLES COLLECTED FOR SLUDGE INVESTIGATION

(AREA I SAMPLES)

SAMPLE # EXTRACTABLES COMKENTS

DATE  MATERIAL LOCATION/ SAMPLING SANPLED ’%

Seq. No. SANPLED TYPE  AREA  DESIGNATION  DEPTH  METHOD  BY
2 12/2/82 Sludge 11 CH2Y Hill TP-103  4.50
19 4/27/83 Sludge 11 X3 Shovel LA B 1.99
430 5/9/85 Sludge 11 PSS 12 - 14 Backhoe LA -1
3 5/9/85 Sludge 11 TPES-10 8- 11  Backhoe LA k-4 451
32 5/9/85 Sludge 11 TPS3-12 S-6  Backhoe LA 9 447
35 5/11/83 Sludge 11 0-3 1.6 - 4 Osterberg LA -3 330
3 54183 Seil 11 03 & Osterberg LA K-18 7

.*Z Extractables is the amount of material dissolved by methylene chloride.

9% Soi1-Sludge sixture.

-To U of ¥ for soil work,




SAMPLES COLLE

T

TABLE I

I

CTED FOR SLUDGE INVESTIGATION

(RRER [II SAWPLES)
-
DATE  MATERIAL LOCATION/ GAMPLINS SAMPLED 1
Seq. No. SAMPLED  TYPE AREA  DESIGNATION DEPTH  METROD  BY
3 2/8/83 Seil Il 0.5° Shovel  DiM #0002
4 2/8/83 Soil  III 0.5' Shavel D&M 82 07
5 2/8/83 Seil 1T 0.5° Shovel  DiM 34,0008
20 8/27/83 Sludge III X-4 1 ft. Shave! LA C 3.32
20 5/9/83 Sludge III TP E37 1 ft.  Backhoe LA k-2 3.8
C2 0 5/9/83 Seil  III TP 3T 2.5' Thin wall LA
23 5/9/83 Sludge II1  TPBI-5 + 120F 0.5 Shovel LA -5 139
24 5/9/83 Sludge III  TPE3-4 + 1208 0.5 Shavel LA k-6 L6
‘5 5/9/83 Sludge II1  TP83-7 + 758E v Shovel LA k-7 L6
.26 5/5/83 Sludge IIl  TP83-1 + 26GE g Shovel LA K-8 .97
27 5/9/8% Sludge I11  TP83-1 + 10CE 0.5 Thin wall LA
26 5/9/85 Sludge III TPB3-2 + JOE 0.3 This wall LA
29 5/9/83 Sludge III  TPE3-7 + 75SE 0.5° Shovel LA k-3 2.5

SAMPLE & EXTRACTABLES COMMENTS

~Ta U of W for soil work.

7 Extractables is the amcunt of material dissolved by sethylena chloride.
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~ 'DITCH FLOW MEASUREMENTS

~ (Using Marsh Mc"Bufn"ey Meter)
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DETAILED CHEMICAL RESULTS

FOR CHARACTERIZATION
OF

SLUDGE
SEDIMENT
“MARSH AREA
LOADING TO WATERWAY

.

GROUND WATER



TRELE I (paga f o
SLUDGE MANASEMENT PROJEC

2)

RNALYTICAL RESULTS

age
I

- -~

Ss‘Sequenca Number S R R S s R T Y bt At R L R ST R R A ACHE RN SRR S e PR B R LR
\/~==LOADING TOzey\/
[==memmmemmme e SO0LT D Gmmmmmmmmmmm e '\,----HATERMY—@\ ----- HATER -~meeem- \
f=m==- Sludge=---- V- t;ﬁ Sediment-\ Su Marsh &rea/-Drainage Ditch-\/-----Ground Watar----- \
I 11 1r s LI ¥ 1 2 3 RIPSTOPS U 13RS M 211
fameen ! ! ! ! e e B e e B
Percent Eitractables .94 1,99 .32 1,08 0.11
{1% PAH Sulfer
» sajor constituant,
1. Priority Pullutawt
Basa Neutals PAH's {results expressad as micrograss/gram of sasple or ppal
~Acenaphthens 27 3 8 { .03 8 0.2 Results for samples 72, 73, 78, 73,
-Acanzphthylene T T 77, 78, and 79 were all below 10 ppb
-Anthracene ¢ S0 141 g8 0.24 90 8 far each of the PAH s licted in ! &
-Benzc{a)Anthracene 870 500 480 17.1 135 1R 307 0.0t
-Benzo(alPyrene 430 480 350 9.4 1.80 5 7 0.9
-3,482nzo0fluoranthene 79073 730 103 315 R0 68 LS
-Banzolghi)Perylena 7 &7 30 7.0 L7435 &
-Benzo(k!Flucranthene 270 450 400 10.0 156 B0 I3 1.5
~Chrysene ¥ 1060 930 T80 21,9 373 WS 75 0.9 0.02
~Dibenzo{a,h)-Anthracens 600 540 300 6.3 032 32 S0
~Fluoranthene 4820 1850 1700 79.9 2,33 760 99 1.2 0.0
-Flugrene 180 12 ¢ I.F 0100 32 0.8
-In {1,2,-cd)~ Pyrene 125 120 180 35 0.92 25 7
~.‘s‘a.al ene -- - -- -- -- -- -~
-Phenanthrens 4720 239 S0 219 0.48 830 0
~Pyrane 4800 2000 190¢ 7R.S 308 T4 113 0.3 0.0
2. Additicnal PAW's
-Banzalelpyrene 650 390 400 15,4 3.59 138 88 3.0
-Benzoighi}-Fluoranthene 200 123 118 4.4 Q.47 I8 14
-Methyl Fluoranthenas/Mathy!
Pyrenes 950 800 530 21,3 1.0 222 &8
-Methyl Fluoranthznes/nethy
Anthracenas {meaningiess in light of the above entry.)
-4 Methyl Phenanthrens 666 35 72 5.8 0.12 98 5.7
-2 Methyl Phenanthrana 783 128 180 t.s 0.0S 28 5
-2 Phenyl Naphthalena 320 4 s 7.1 018 67 8
-1 Methyl Pyrene Rt 00 30 2% 2.0 003 02 3
Total PAK's (%! 2,35 102 06,53 0.07 .0024 0.37 0.08 0,00 0.00
ymm-—- ) H H i i | - ; : 1 : : ' { H === yoom--
Notes:

@ Values expressed in ug/L"Lo:

dx::c‘«eu in the water and
ratio of PAH's betwasn salid a
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TABLE | (page 2 of 2
SLUDSE MANABENENT PROSECT AMALYTICAL RESHLTS

Sample Sequence Nuaber 1=39-11-19-11-20-1
[emu== Sludge-~---- \
frea : 1 | S

3. Halogenated Hyrocarbons

{using WDGE procedurel Analytical work not complete because of aisunderztanding betwaen the analvtical labs.

Results will be provided later,

Total Metals

Expressed

4, Trace Metals as aicrograss/graa

------------ (on wet basis)
-Antimony 8 85 32
-Arsenic 8 S 2
-Barylliua 5 {5 (S
-Cadaiua 5 K§ 4§
-Chroaiua 200 13 14
~Copper IS - 1
-Lead 6 13 W
-Mercury 0.1 0.3 0.2
-Nickel 1o 500 380
-Saleniun 0.1 0.1 <01
-Silver $§ & 4
~Thalliua : -~ -- --
-linc 11 17 19
1 Water 82 & 435

3. Poiychlorinatad
Biphenyls (PCB's)  No evidence of PCB's or Pesticides found is
----------------- aade by GC/MS and also GC/FID. Linits of dais
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OTHER CHEMICAL RESULTS
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TECHNICAL MEMORANDUM

Date

P. F. Schmeil . - y 9, 1982
" Tacoma . ) (Szg
From
- Barsott1
Subject
.~ Pond Sludge
W. 'W. Hanneman - CFT 20 ARD No. 134274
“T. A. Lowe - CFT 08 : '

J. M. Winkler - CFT 20

ABSTRACT

Tacoma pond sludge was ana]yzed. Major constituents
were water, Al1,0;, CaF, and carbon/organics.

* k % * *

The Tacoma pond sludge, dated March 4, 1983, and submitted to ARD on

April 13, 1983, has been analyzed. Because of necessary sample preparation,
all the data are not on an equivalent basis. However, a few simple
calculations show the data to be reasonable and consistent. The sample

as received was a sludge with free liquid, so the entire sample was

well dispersed and portions removed for analyses.

The data are given in Table I.

Should you have any questions after reviewing the data, please call me.

" LRB:jh

CONFIDENTIAL INFORMATION of Kaiser Aluminum & Chemical Corporatxon
document is a valuable husinacs asspt of KACE and chauld ant ke ~lo-.

Attachments

The information co_nta'ined_ in this




SAMPLE IS SEQUENCE #16 IN TABLE I

amte

4900 9TH AVENUE N W . SEATTLE WASHINGTON 98107 3897 . 206/783-4700

ANALYSIS REPORT

CLIENT: Kaiser Alﬁminum & Chemical Corp. DATE REPORTED: 3-31-83
REPORT TO: Mr. Paul Schmeil P.0.#07696

3400 Taylor Way
Tacoma, WA 08421

Analysis of Sediments for PAH's

PNA
Laboratory Client Amt. Ext. Residue % PNA
Sample No. Identification ) Wgt. Wgt.
57159 Pond Sludge 10.1g 0.575g 5.7%
3-4-83

PNA Residue Analysis

Napthalene 0.0156g*

Acenaphthylene 0.0114g*

Fluorene 0.0051g* ] 0.0901g

Anthracene 0.0070g*

Phenanthrene 0.0510g*

Fluoranthene 0.022¢g

Pyrene 0.0657g

Chrysene, Benzo(A)anthracene 0.0317g

Benzo (b) Fluoranthene 0.009g

Benzo (k) Fluoranthene 0.0054¢g

Benzo (A) pyrene 0.004g

Dibenzo (a,h) anthracene 0.004g

*PAH's containing less than 4 rings are considered non-toxic. Corrected re-~
sidue weight is .485g or 4.8% PAH's greater than 4 rings. Some of these were
quantitated above.

cont....
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CLIENT: Kaiser Aluminum & Chemical Corp.

REPORT TO: Mr. Paul Schmeil

EP Toxicity

DATE REPORTED: 3-31-83

P.0.#07696

Laboratory Sample No. 57159
Client Tdentification Pond Sludge - 3-4-83
Maximum Allowable
Concentration
Arsenic 0.01 5.0
Selenium <0.01 1.0
Lead ' <0.50 5.0
silver <0.10 5.0
' Chromium ‘ <0.40 5.0
. Cadmium ) £0.05 1.0
Barium <1.00 100.0
Mercury <0.002 0.2
Initial pH 6.70

All values in ppm (mg/1l) of elutriate.

oo 1Ll
REPORTED BY :g}ﬂ;ﬁ/>/. Susd b

Ga

M. Duschl




REPORT GIVEN TO WASHINGTON STATE
'DEPARTMENT OF ECOLOGY ON 2/24/85

\ REPORT ON TACOMA LINE V SITE FINDINGS

During the geotechnical study, two soil sarples collected by CH,M Hill had a
detectable hydrocarbon odor. CH M Hill analyzed the two serple§ and found
high levels of aromatic hydrocarbons.

Splits of these two soil samples plus four other soil samples and eight (8)
water samples were sent to Kaiser's research lab at CFT for analysis. The
following is CFT's report.

SOIL SAMPLES

Our investigation revealed the presence of Poly Nuclear Arcmatics (PNA's) in
every sample of soil. The concentrations ranged fram less than 2 ppm to over
5%. .In an effort to simplify reporting and avoid overwhelming the reader with
tables of numbers which are virtually incomprehensible, the report is broken
down into two parts -- a description of the PNA material and the PNA results.

As you are well aware, the PNA's expected to be found at this site originated
from the trapping of volatile camponents derived from coal tar pitch. This is
exactly what we found. In every instance, the GC fingerprint (a reflection of
composition) was virtually the sare. It is well documented that coal tar pitch
volatiles are camposed of hundreds of individual species which one could
measure individually if the time, money , and inclination were present. We

v have been studying pitch voleatiles for the past ten years and have determined

\ that for all practical purposes, pitch volatiles can be adequately derived by
measuring about nine (2) indivicdual compconents or isaner groups. Our analysis
of the pitch volatiles showed the following composition.

PITCH VOLATILES CQMPOSITION

Camponent wt %
Anthracene/Phenanthrene 18
Fldtanthene/Pyrene 35
Benzo (a) anthracene/Chrysene 6
Benzofluoranthene iscmers 5
Benzo (a&e) pyrene 2
Total of Above 66

It can be noted here, that the above species comprise only about 15 to 20
percent of typical coal tar pitch. This confirms the fact that these
components in the Tacoma samples are derived from volatiles.

In order to determine concentraticns of individual species in any of the data
reported below for PNA contents, one need only to multiply the concentration of
PNA reported by the concentraticn of the individual specie reported above.

The two soil samples collected by CH,M Hill (5-3, and TP-103, 12/14/82)

contained very high levels of PMAs. “We found by gravimetric methods values of
, 5-2% and 4.5% respectively. These values are based on air dried sanple
weights. As received, these sarples contained about 50% water. we found that
over 80% of the gravimetric value cculd be measured by gas chrcmatography.
This also confirmed the origin of the material as being frcm volatiles.

\







TERREL ASSOCIATES, INC.

TA

9703-241st Pl. S.W., Edmonds, Washington 98020 U.S.A.
Phone {206) §42-9223

June 30, 1983

Mr. Paul Schmeil

Kaiser Aluminum &
Chemical Corporation

3400 Taylor Way

Tacoma, WA 98421

Re: Sludge stabilization - progress report
Dear Mr. Schmeil:

This letter report is intended to serve as a pro-
gress report on the physical testing and preliminary
evaluation for stabilization of waste sludge from the
Tacoma plant.

Three large samples of sludge were provided by
Landau Associates in May, 1983, each consisting of about
200 pounds of wet sludge. These were obtained from
three different locations at the plant site. The test-
ing to date has been in the laboratory of the Depart-
ment of Civil engineering, University of Washington.

Initially, the approach used was to consider the
sludge to be a soil that could be treated using ad-
ditives in much the same way as in stabilization for
construction purposes. The objective was to obtain a
final material that (1) is improved structurally, i.e.,
stronger than natural scil and that could passibly he
used for, say, a pavement base or a foundation material,
or (2) is improved chemically and/or physically to re-
duce the possible escape of particles or reduce the
tendency for leaching of components by surface or
groundwater. Traditional stabilization additives would
include:

(1) lime

(2) lime fly-ash
(3) portland cement
(4) asphalt

(5) combinations
(6) other chemicals




Treated soils would then be tested for suitability to
meet criteria established by the U.S. Environmental
Protection Agency and/or the Washington Department of
Ecology. The intent of this phase is to develop mat-
erials and provide specimens for others to test.

Untreated Sludge

The first step was to characterize the sludge as
it exists today. Several tests have been conducted and
the results are shown in Table 1.

The specific gravity of the sludge (ASTM D-854)
ranges from 2.73 to 2.87 and is similar to natural soil
that consists of silt and clay. During the agitation
phase of this test in a glass pycrometer, considerable
dark gray to black material (probably organics) was
dislodged and floated on top of the water.

The natural water content, as delivered to the lab-
oratory, ranged from about 94 to 102 percent. These
were based upon a thoroughly mixed sample (5-gallon con-
tainer). However, it was noted that if the large sample
were allowed to stand for a few hours, the solid part-
icles settled and left nearly clear water remaining on
top. If a sample of sludge were placed in a pan and al-
lowed to drain, the resulting water content was about
70-80 percent after one or two days. Thus, much of the
water from the pond samples can probably be removed by
stockpiling.

An attempt was made to sieve the dried samples to
determine the gradation (ASTM C 136). However, due to
static charges on the particles, they tend to floccu-
late and "blind" the screens. Thus it appears that
more than 90 percent passes the No. 200 sieve (.074mm).
A sample was also tested using the hydrometer method
(ASTM D 422) and these results are shown in Figure 1.
Below the 200 sieve it appears that .a range of par-
ticle sizes exist, down to about 0C.00l mm.

Although the sludge has the appearance of a fine
silt or clay, it does not exhibit any plasticity in the
Atterberg Limits test (ASTM D 424). Both the plastic
limit and liquid limit tests were attempted but were
unsuccessful; the soil would not roll into a thread
(PL) and it was not possible to form a groove in the
LL cup.




-Based upon the above tests and observations, it
appears that this sludge could be classed as an OL soil
based upon the Unified Soil Classification System (U.S.
Corps of Engineers, Tech. Memorandum No.3-357, March
1953). It is organic and has low to zero plasticity,
is only moderately strong and is friable when dry.

Compaction tests on the sludge were made to det-
ermine the moisture-density relationship. Two levels
of compaction were used, standard AASHTO (ASTM Dé698)
and Modified AASHTO (ASTM D1557) as well as a very low
level of compaction energy for one sample. Ffor this
test, the loose samples of sludge were oven-dried, then
water was added back to reach the appropriate level for
each test. Although the specific gravity of particles
is relatively high, the compacted density is not. The
maximum density ranges from 81 to 87 lb. per cu.ft.
while for a natural soil of similar gradation (say a
clay) the maximum values would be about 110 or higher.
The reason is probably related to surface charges as
was noted in the sieve analysis. Further, with the
very fine particles, the surface charges become re-
latively more important when attempts are made to pack
them close together. When dry, the compacted samples
are noticeably lightweight. Optimunm water content was
about 32 percent for all compaction energy levels.

As a measure for future stabilization treatments,
the strength of the untreated soil was tested. Fol-
lowing the Modified AASHTO compaction (at optimum
moisture) specimens were extruded and tested unconfined
in a universal testing machine. Results are as follows:

Specimen Strength Average
(psi)

1 27 )

2 35 30 psi

In summary, the sludge is similar to a natural
soil, but has some properties that are somewhat unique.
The extreme fineness will make stabilization a challenge
and unusual methods may need to be developed.

Treated Sludge

As indicated earlier, numerous trials of mixtures
will be formulated. To date, several of these have been
tried and are summarized in Table 2. Note that Mix Nos.
00l through 004D were made with oven-dried sludge. The




remainder shown in Table 2 were made with sludge in

its naturally wet state. It appears that a wide range
of success is possible, but since curing is still under-
way and evaluation is incomplete, the results will be

reported later. We will keep you.informed as additional
information becomes available.

Please let me know if you have questions or com-
ments.

Very truly yours,

Ronald L. Terrel
RLT:am




Table 1 - Summary of Physical Properties of
Untreated Sludge

Property Sample No.
A B C
Unified so0il classifi-
cation (OL, organic silt,
non plastic, dark qgray, oL oL oL
strong odor, low dry
strength)
e
o X N
Specific gravity 2.87 2.73 2.85 Qﬁ
v
Atterberg limits e
(plasticity) NP NP NP T
Natural water content,
% (as sampled) 100.8 101.9 93.8
Compaction characteristics
(see Figs. 2,3,4)
optimum water content,% 32 33 32
maximum dry den‘sity, pef 87 81 81
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Figure 1 - Results of Hydrometer Analysis on Sludge Samples
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EVS. Consultants
Biological and Chemical Services
. for the Environment

195 Pemberton Avenue
North Vancouver, B.C.
Canada V7P 2R4
Tel: (604) 986-4331 .
986-1516 Our File: [38-1

June 27, 1983

Mr. Paul Schmeil

Staff Environmental Engineer

Kaiser Aluminum and Chemical Corporation
3400 Taylor Way

Tacoma, Washington

98421

Dear Mr. Schmeil:

Re: Report on Toxicity of Sludge at the Kaiser Tacoma Plant

We have undertaken a series of extractions on the Kaiser pond sludge from the
Tacoma plant to obtain information on the constituent materials that are water
soluble and acutely toxic to fish. This information is important to the final selection
of materials for contaminant stabilization and/or clean-up. Selective solvent
fractionation of the sludge material, elemental and spectrophotometric analysis, and

f fish toxicity bioassays were undertaken to identify the group or class of compounds
(i.e. phenolics or other organics) that may be responsible for acute toxic effects on
fish, The initial tests of the sludge have been completed, and the results are
summarized below and in Figure |.

RESUL TS

The initial analyses included an inductively coupled plasma (ICP) scan, qualitative
spectrophotometry, and possibly gas chromotography on a selected sample. The
results of these analyses indicated a number of potential toxic constituents, and
eliminated a number of possible potential toxic constituents. Specifically:

l. Aluminum is present in the sludge at 8.49 ppm. Aluminum in the dissolved
form is highly toxic, and at this concentration was the most significant
metal present in the sludge. However, aluminum is probably not responsible
for the acute toxicity observed in the sludge because at the levels of sludge
that are toxic (50 mg/L) aluminum would be diluted to a concentration of
.00042 mg/L, substantially below its acute lethal concentration. Acute
lethal concentrations of aluminum range from 0.25 to 1.0 mg/L., depending
upon pH values.

3 AA
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2. Cyanide was present as a trace constituent (0.0] mg/L). As with aluminum,
such a concentration would not be toxic to fish exposed to 50 mg/L of
sludge.

3. The initial analiyses did not identify any other cationic constituents that
would be present at concentrations of concern.

L. The foregoing observations are consistent with the results of the fractiona-
tion of the Kaiser pond sludge. Figure | shows the four fractions that were
tested for toxicity, and the percentage of toxicity associated with each.
These were:

Fraction Percent of Toxicity
Kaiser Pond Sludge 100%
Acid fraction ) 0.4%
Base fraction 0.3%
Neutral fraction 66%
Residual sludge 33%

On the basis of these results, it is clear that the majority of the toxic constituents
are located in the neutral fraction. Virtually no toxicity is associated with the acid
or base fraction, which ruled out the possibility of phenolic compounds being
responsible for some of the acute lethality. The residual sludge toxicity was inferred
by difference rather than being the result of a 96-h LC50 test, and may require some
further testing should the toxicity of that fraction be of concern. However, the fact
that 66% of the toxicity could be extracted into the neutral fraction clearly indicates
these are the constituents of concern for stabilization.

A review of recent literature (Konasewich et al., 1981) provides some indication of
the relative toxicity of polynuciear aromatic compounds (PNA's) that may be present
in the neutral fraction. Previous analyses have shown that PNA's are present in the
Kaiser sludge at concentrations up to approximately 5% by weight. A 96-h LC50 of
50 mg/L of Kaiser pond sludge would contain up to 2.5 mg/L. of PNA's. This
concentration is consistent with the limited information that is available on the acute
lethal toxicity of some PNA compounds, as shown in Table 1.

RECOMMENDATION

We recommend a GC/MS analysis of the neutral fraction to ascertain the specific
constituents that may be responsible for the acute lethal toxicity. This is recom-
mended for two reasons: '

N
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I. For sludge stabilization it is important to know whether toxicity is due to a
small amount of a highly toxic constituent or a larger amount of a less toxic
constituent. For example, halogenated naphthalenes are substantially more
toxic than the parent compound. With fluorides present, the possibility of
such compounds being present and toxic should be determined. The need for
this analysis may become more apparent during the stabilization studies.

2. Very little is known about the acute lethality of polynuclear aromatics in
general, other than that they vary considerably in the toxicity of individual
compounds.

Such analyses may be accomodated within our existing budget.

TOXICITY METHODOLOGY

Static 96-h LC50's were used to determine the relative toxicity of the various
fractions of Kaiser pond sludge. These data were consistent with the initial
regulatory bioassay conducted by WDOE in as much as they observed mortality at 100
mg/L and 1000 mg/L. Our work showed that the pond sludge caused mortality in 50%
of the rainbow trout test fish over a 96-h exposure period at a concentration of 50.7
mg/L, which defines the 96-h LC50. Various types of calculations were used to arrive
at the 96-h LC50 and these calculations, together with the raw data for survival at
all test concentrations is presented in Appendix 1.

We used the concept of toxic units, for purposes of calculating a toxicity balance a
toxic unit being equivalent to the 96-h LC50 value. For ease of calculations we have
rounded the 96-h L.C50 of the Kaiser pond sludge to 50 mg/L (wet weight) and
equated 50 mg to one toxic unit. From this value, we can extract 10 g of sludge, and
calculate the mass balance on the basis that 10 grams contains 200 toxic units.
Knowing the volume of the extract, the contribution to acute toxicity of each
fraction, and the proportion of toxics associated with each fraction was calculated,
and expressed as a percentage of the original acute lethal toxicity of the Kaiser pond
sludge. This approach is advantageous because the reciprocal of the 96-h LC50 value
(i.e the toxic unit), becomes a whole number that increases with increasing toxicity,
enabling the calculation of the mass balance.

Additional details on extraction procedures, weights and volumes used, mixing times,
and aliquots used for analysis and bioassay are available, and will be provided for our
meetings on June 30, 1983.

Yours fruly,

E.V.S. CONSULTANIS LTD.

GAV:mkm
cc: H. Landau
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FIGUKRL 1

FOR TOXICS IN KAISER POND SLUDGE

FRACTIONATION AND IMITIAL EXTRACTIOM SCHEME
8
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TABLE |
PNA TOXICITY DATA

Polyaromatic

Hydrocarbon FW/Sw* Test Species Toxicity
Acenaphthene Fw Bluegill,
Lepomis macrochirus 96-h L.C50 1,700 wug/L
Fw Cladoceran,
Daphnia magna 48-h LC50 41,200 ug/L
SW Sheepshead minnow,
Cyprinodon variegatus 96-h LC50 2,230 wug/L
SW Mysid shrimp,
Mysidopsis bahia 96-h LC50 970 ug/L
Fluoranthene Fw Bluegill,
Lepomis macrochirus . 96-h LC50 3,980 wug/L
Fw Cladoceran,
Daphnia magna 48-h LC50 325,000 wug/L
SW Sheepshead minnow,
Cyprinodon variegatus 96-h LC50 560,000 wug/L
Sw Mysid shrimp,
Mysidopsis bahia 96-h LC50 40 wug/L
Naphthalene FN - Mosquito fish,
Gambusia affinis 96-h LC50 150,000 wug/L
Fw Coho salmon,
Oncorynchus kisutch 6-h LC50 5,600 wug/L
FW Cladoceran,
Daphnia magna 48-h LC50 8,570 wug/L
SwW Sheepshead minnow,
Cyprinodon variegatus 24-h LC50 2,400 ug/L
SW Grass shrimp,
Palaemonetes pugio 96-h LC50 2,350 wug/L
Freshwater



TABLE 2
KAISER POND SLUDGE ELUTRIATE ANALYSIS

pH 6.25

Alkalinity (HC03) 23.0 mg/L
Conductivity 140.0 umhos/cm
Cyanide 0.010 mg/L

% moisture 40.53%



ASL

' TABLE 3 MULTI-ELEMENT ANALYSIS
Parameter Sample Identification
Kaiser
Pond Sludge
Scan |
Aluminum Al 8.49
Barium Ba 0.001
Calcium Ca 9.48
Iron Fe 0.26
Potassium K 0.70
Lithium Li L 0.05
Magnesium Mg 0.44
Manganese Mn 0.051
Sodium Na 26.7
Phosphorus P L o0.10
Silicon Si 0.32
Strontium Sr 0.025
. Titanium Ti L 0.001
. Thallium Tl --
Zirconium Zr L 0.005
Scan 2
Silver Ag L 0.002
Arsenic As L 0.2
Boron B L 0.01
Beryllium Be L 0.001
Bismuth Bi L 0.20
Cadmium Cd L 0.007
Cobalt Co L 0.01
Chromium Cr L 0.002
Copper Cu 0.009
Mercury Hg L 0.050
Molybdenum Mo 0.030
Nickel Ni 0.610
Lead Pb L 0.050
Antimony Sb L 0.05
Selenivm Se L 0.05
Thorium Th L 0.10
Uranium U L 0.30
Vanadium \Y 0.015
: ' Zinc In 0.030

All results expressed as __mg/L
L = less than

A1l analysis by ICAP.
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ICAlI'SER ALUMINUM
br CHI.ATICAL Co11IRPORAY /qN

May 12, 1983

Mr. John F. Spencer
Deputy Director
Department of Ecology
Mail Stop: PV-11l
Olympia, WA 98504

Dear Mr. Spencer,

As part of the site survey work for our Tacoma Plant
Modernization, several sludge samples were collected during the
geotechnical study of the site, analyzed and found to contain
about 5% polynuclear aromatic hydrocarbons (PAH's). We have
approximately 60,000 cubic yards of sludge which was produced
prior to mid-1974 by our wet scrubber systems.

On April 15, 1983, we received DOE Order No. DE-83-197 "in
the matter of DETERMINING SLUDGE EFFECTS ON WATER QUALITY by the
Kaiser Aluminum & Chemical Corporation, Tacoma Works." We are in
the process of carrying out this order. However, we request your
decision on which regulations, if any, will apply in this case.

The sludge would fall under the Washington State EHW
classification by virtue of exceeding 1% PAH as well as failing a
fish bioassay test. This waste, however, was produced prior to
RCRA and the ensuing Washington State hazardous waste law. The
waste is not classified as hazardous under the RCRA EP toxicity
criteria. It is our understanding that DOE is citing the water
quality laws in support for their issuance of the regulatory
order mentioned above. As you can see, we are faced with
considerable confusion as to which, if any, regulations apply.
Vie are concerned that our efforts to mitigate the effects of the
sludge may place us under a new set of regulations which could
overly restrict our opportunity to deal with problem.

The possible options available to Kaiser for dealing with
the sludge include:

1. Solidification and beneficial use as paving or fill.
This alternative appears to be the most desirable in
carrying out our modernization project.

2. Leave in place and do not disturb. This alternative
would be desirable in the event that modernization
plans are abandoned or postponed for a period of time.

320 LAXE 3108 CRYE Ja4r il SAUSIRN ALY




.. Mr. John F. Spencer May 12, 1983
. Page 2

3. Removal of the sludge. This alternative could be very

: . expensive, especially if the waste had to go to a
6 hazardous waste site.

4. Treat the sludge, if possible, so as to reclaim any
useful chemicals and detoxify or remove the remainder.

The above four alternatives represent the range of
possibilities for dealing with the problem. Your prompt reply to
our request will allow exploration of the allowable alternatives.

Should you have any questions, please feel free to contact
Paul Schmeil at (206)593-0716, John Baker at (206)593-0701, or
Ron Schutz at (206)593-0728.

Sincerely,

KATISER ALUMINUM & CHEMICAL CORPORATION

£ Qo

E. Spdrkman
Vice President & General Manager
Primary Products Division

cc: J. V. Day - KB 1445
J. T. Baker = KACC Tacoma
s®=-P. FUo%SchmeiXl = " =~ " 0
R. C. Schutz " "
N. Prakash " "
H. Landau Landau & Associates

e




June 6, 1983

Mr. John Spencer
Deputy Director
Washington State
Department of Ecology
Mail Stop: PV-ll
Olympia, WA 98504

Deax Mr. Spencer:

I wish to thank you and your staff for the excellent meeting
on Friday, May 27, 1983. Considering the present limited
availability of information on the Kaiser wet scrubber sludge
disposal site, the guidance obtained at that meeting seems
entirely adequate for present planning activities by Kaiser.

We were initially concerned that corrective action, using the
best and most economic technology, could trigger more
restrictive regulations. Out meeting with you and your staff
has minimized our concern. As handling options are
developed, we will pass them to your staff for review. We
will, undoubtedly, need future guidance on acceptability of
any options.

We intend to continue working closely with your staff until
this problem is resolved. Completion of Phase I of our study
of the site is anticipated by the end of June. An update
will be presented to the DOE at that time.

Sincerely,

KAISER ALUMINUM & CHEMICAL CORPORATION

J. T. Baker
Technical Superintendent

JTB/3Ff

Bee: WW




@

AN EVALUATION OF SOLID WASTES FROM
THE EASTALCO ALUMINUM COMPANY

MAY 1983

Prepared by:
STATE OF MARYLAND

Department of Health and
Mental Hygiene

Office of Environmental Programs
Waste Management Administration

Mr. Ronald Nelson, Director




‘property to contain certain solid wast2s which are generated as part of plant

Executive Summary

Eastalco Aluminum Company, a pri-iry aluminum smelting company located in

Frederick County, Maryland has propose: to construct a landfill on plant

operations. ~These wastes include potliner brick, cryolite pond mud, fluoridated
alumina, pitch sludge, wetﬁggrggpgfkmuﬁiimist eliminators, bag house waste and
floor sweepings. These wastes have bean tested by the NUS Corporation using the
test protocol established by the federal Environmental Protection Agency:and the
Department to determine if a waste is Hazardous under the provisions of federal

and State Law. The test,ithe Extraction Procedure or EP Toxicity Test,wind]cateS'a

that the wastes are not hazardous under current standards.

The Department collected samples :f the brick material for additional
testing. Specifically, tests were per-ormed to determine the quantity of
cyanide that may be leached from the m:terial or.may be released to the
atmosphere; the potential for hydroger sulfide release was evaluated; and the
amount of leachable fluoride was deter-ined. On the basis of these tests, the
Department has concluded that the bric< material presently contained on the
storage pads may be safely landfilled an the site without creating an undue
risk to public health or the environms1t. The Department plans additional
studies of fresh brick material to de:2rmine how the material shoul& be handled

after extraction from the pots and prir to landfilling on the site.

The proposed landfill is to be l::ated on plant property 300 ft. southwest
of the cryolite p1an;. The landfill will encompass 2% acres, and will be
constructed by excavating to a depth =7 8.5 feet. A 30 mil pvc liner will
be placed over a brepared subbase and <hen covered with 1.5 feet of compacted

clean earth which will protect the li-ar material. The cell floor will be
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.. design.and operational constraints,.and site geology,

R,
N

sloped to a collection sump. All collected leachate will be pumped from the
landfill to be used as make-up water in the weé scrubber system on the pot rooms.
If make-up water is not needed, the wastewater will be diverted to the fluoride
precipitation system for treatment prior to discharge via the outfall to the
Potomac River. At present waste generation rates, the 1andfill will last about
9s years. After closure, a 30 mil pvc cap will be installed over the landfill

to further retard infiltration. At least two feet of soil will be placed over
the cap and the area will then vegetatively stabilized. A groundwater monitoring
system will be installed around the landfill a;d will be used to collect ground-

water samples under the landfill during its active life and after closure of the fill.

The site is located in the Frederick Va]]éy Region geologic province. The
rock formation underneath the site belongs to the Frederick Formation, which is
a thin-bedded limestone with clayey layers and shaley zones. Surficia]lsoils.
belong td the Duffield Series, which consist of c]ayey silts, silts and clays
with minor amounts of sand and.rock fragments. éoi] thickness over bedrock
varies from 22.5 feet to 35.3 feet. Soil permeabilities fange from between
4.1x10'5 cm/sec to ].EJXIO'6 cm/sec. Well pump tests performed at the site in
1974 indicate that the soils act as an essentially impervious confining layer
over the limestone aquifer. Hence, the presence of the landfill does not pose

a risk to water quality in the deeper limestone aquifer.

On the.basis of the available information on waste-characteristics; landfill

=

.the Department proppses
S rrCRte s :

to allow construction and-operation of the landfill_to.accommodate the waste
potliner brick presently stored on site. -Frbm*ﬂhtSfﬁﬁjEﬁ#hés'been‘submitted by the

company” and from a review of EPA literature, it appears that-the other specified

waste ‘materials could also be safely landfilled. The:Department has collected

samples- of these materials, the cryolite pond mud, fluoridated alumina, wet scrubber

-3-




pitch sludge. Analytical-tests-:are :now: being-performed by State

b personnel “If these results support the analyses previously submitted, the
DeP{gE@%ﬂFiPCPPO§p§_tq.mpdify the%permit to“allow‘fﬁc?ﬁiion“afithe additiona)
yastess
X

L) |I' o I‘t \
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N82504 0.71%

A1,0, 75.7%

- 7.3%

N Na 4.7%
13.7% A

~ Cryolite ..

An analysis of the material using the'EP Taxicity procedure yielded the

following results:

‘Arsenic 0.035 mg/1
' Barium 0.1 mg/1
Cadmium 0.012 mg/1
_ Chromiun (*5) <0.01 mg/1
A Chrbmium (Total) <0.01 mg/1
Lead <0.03 mg/1
Mercury <0.,0002 mg/1
Selenium 0.011 mg/1
Silver <0.01 mg/1

The material,
scrubber aisles on

handling by front end loader.

ws,

%‘ RN T

when removed from the recycle tanks, is stockpiled in the
steel plates for drying to an consistency suitable for

Drainage is collected and recycled.

~.JAnodes utilized in the aluminum reduction plant are produced in the

~carbon-plant utilizing a mixture of 84% petroleum coke and 16% coal tar

pitch. The.pitch-is utilized as a binder...The mix is produced in a semi-

Rt dTE P ——— . — A w—— e+ mwme—.
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continoqm@&ﬁé-.Ut.‘l.l.izing two mixers in series. -Temperatures in the mixers

capar

range from 340°F to 280°F. The mixers and the discharge. conveyor..are exhausted

..... TR

4he. oke»ff nes:2

ﬁsWdﬁ’eWhe dlscharged mixer material termed "paste" i{s fed to a 2750 ton
capacity hydrau]ic- press where green anode blocks weighing 565 1bs are produced.
The pressed anodes discharge from the press at 200°F and are still too hot to
handle. Thus, the conveyor passes the hot anodes through a spray water cooling

unit. I‘b;&?"c'tiﬂeé'téd; spray water contains small amounts:of:petroleum coke:and.

‘coalaripitch™which dislodged from the green anode blocks during-the spraying
procass 2 This water i¢ 'also discharged to the settling pond~and makes up the

rana:jndgrfpf'i;hfg'-> pitch sludge which is continuously raked from the pond.

&

cItis’estimated that 260 tons of pitch sludge waste per year is produced.

The petroleum coke collected is essentially pure carbon. :Coal tar pitch is very

The’ polycyclrc bydrocarbons captured in the wet scrubbers would be typically of
the- .2.-.~or 3:-ring:type that wou]d volatilize at the. low mixture temperatures encountered.
Organics:are-released:in greater quantities.at.the:elevdted:temperatures.encountered

T thédnade baking operation, and-could therefore:be expected i ‘any-effluent

fron Hiopération. Inireviewing this indifstry todevelop:effluent:guidelines,.
EP&;&QJ}_&Lg,cted&sampI’es:-*’(’!f'?"Ehe bake house wet:scrubber,;wastewater.-; Although:these
anaalwsesvare*fha‘t“"’if'l’th'é"'s'ludge itself, they would ‘be-indicative:of:the pollutants
which may:be:-present in the sludge. -EPA reported: the results of :these-analyses
as:fol lowssy

il e
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“iAcenaphthene:xz

2-Chloronaphthalene

Fluoranthene &5

" N-nitrosodiphenylamine

bis(2-ethylhexyl)phthalate

di-n-butyl phthalate

_fluorene ==

pyrene - ...

arsenic
chromuim
copper
cyanide
lead
mercury
nickel
silver
zinc
ammonia
cop
Fluoride
phenols
T0C

0il & Grease
1SS

e ey TR
E R P R > SR

0.041 mg/1
#.5.0 mg/)

0.013 mg/1
3.3 mg/1 -
0.015 mg/1
0.841 mg/1
0.011 mg/1

527,07 mg/1
E“:f0.24.mg/1»
i.l;4;mg/];
7% 0.018 mg/1 -
- 3.0 mg/1

4.1 mg/1
0.008 mg/1
0.608 mg/1
0.024 mg/1
0.031 mg/1
0.179 mg/1
0.0001 mg/1
0.008 mg/1
<0.001 mg/1
0.067 mg/1.
2.8 mg/1
177 mg/1
0.4 mg/1
1.7 mg/1
29 mg/1
25 mg/1
705 mg/1



This plant, however, uses a dry scrubber system in the bakehouse, which incorporates
adsorption on activated alumina. This material is then recylced to tue pots,
thus not directly contributing to the waste streams, unless it becomes contaminated

by spillage during removal from the scrubbing system. If it becomes contaminated,

—nr e

vif»ﬁillbbe landfilled. The:isubject af.organics:in the Eastalco wastes was édnsf¢ered»
AR ATE Reorandun prepared by Hr:

'Edward Gertler, a project.engineer with the -

“¥Department. - The: memorandum and references‘dre attached. On the basis of -

#this’ information, ‘it is concluded that ‘the presence of organics does mot -

4ag4Pose a:zthreat. to groundwater. resources.:

o LS T

R

MISCELLANEOUS WASTES

Miscellaneous wastés include mist eliminators and plant floor
sweepings. Mist eliminators are Z-shaped pla#tic baffles used to intercept
misf from the‘wet scrubbers. The pieces eventually become fouled with sulfate
scale and entrained fluorides and are discarded. The mist eliminators last
from 2 to 4 years before needing replacement. They are constructed of
NORYL ENG-265-701, a tempe%ature resistant plastic. The company generates

about 5 tons of this material per year.

Most floor sweeping are returned to the pot; Occasionally, however,
some floor sweepings, which are typically fluoridated alumina, are contaminated
with soil and must be landfilled. The estimated quantity of this waste is 5

tons per year.
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STATE OF MARYLAND~—~DEPARTMENT OF HEALTH AND MENTAL HYGIENE

» HEHORANDUH  opim

TO __ File 80-0P-0137 From Edward Gertler Dote__5/2/83

Subject Organics in Eastalco Wastes

LB

I éénferréd’with Jim Berlow, engineer with EPA's Effluent Guidelineslni;%tioh ands.

" " DBr. Murry Strier, EPA chemist, to clarify some poiats regarding organics in aluminum <

" plant wastewater and solid wastes. ' The organics are referred to as PAHs, short for
- polynuclear. aromatic hydrocarbons. The new draft development document lists the

following PAHs as present in both detectable and technologically reduceable concentra-. -
tions: acenaphthene, fluoranthene, benzo(a)pyrene, chrysene, acenaphthylene,

anthracene, benzo(ghi)perylene, fluorene, phenanthrene, dibenzo(a,h)anthracene and .
pyrene. - Benzo(a)pyrene .was selected as an indicator compound, being one of the more

;. hazardous' of the group., In general, all of these compounds are byproducts of

"-generated in the charcoal broiling of meat. -

" incomplete combustion.or.heating of qrganic substances. All or most of these’

products are present in cigarette smoke, wood smoke, fossil fuel power plant emissions,
automobile ‘exhaust, and as a byproduct of plant biosynthesis. Benzo(a)pyreng is °

REx .-

}?AHS are generated By'Eéstalch as follows: In théEpéste plant as the raw anode a:ir

materialis calcined; in the bakehouse as the pitch/coke is baked. into anodes, the PAHs .

.volatize off and in_the:contact cooling of anodes after beking. The:bulk of the
"PAHs are thus in the bakehouse fumes which are dry-scrubbed by baghouse and activa-
.. ted alumina. The contaminatéd alumina goes to the:pots where the PAH becomes air-
. borne again either volatized or adsorbed on escaping particulates. Those emissions
directly from the pot are:recycled, those entering the potroom are scrubbed in the

wet system and thus enter the wastewater. - PAHs are not generated in the pots as is

" the case with a Soderberg system. Finally, PAHs are .present in the paste plant
-decant pond which receives scrubber water from the paste plant and contact anode
© cooling water. . . .. g I « e T :

. ;.'_PN.is 'po's"‘s_ies“sj_i;;y;ery 'léw 's‘;;ﬂubﬂit.y in water ,(Seef: 'atta'éh,ed ﬁable).;ﬁ& aé.{orb ':-strong'ly ’

*. "to:suspended 'solids. ' They will be present on Eastalco's wastewater suspended:

gesiixIt was Dri-Streiy)s opinion

solids.and resultant wastewater treatment slud
al.wat

that *Yeaching through such sludges:in:iaylandfill would”not dissolve away the
PAHs? “only:by physically dislodging thespaiticulates would this: matterire-enter,
‘thezaquaticiepwironment. . . <

*

The tcchno]ogj for PAH removal is settling and filtration for the adsorbed materials

" -and oxidation, activated carbon.or biodegradation for the dissolved fraction. Those

of simple structure biodegrade easily. A paper titled, "Fate of Toxic Organic
Compounds in Wastewater Treatment Plants" reported removals in excess of 95% in
conventional activated sludge plants--mainly as a result of solids removal. Some
further treatability levels are listed below. Concerning those PAHs entering

the Potomac River via 001, theconcentrations would have to be very dilute (BaP in

ot b ffluent was only .04 m in EPA DEY. POC. monitoring data).
Rmbggﬂ?'§§§¥2 Sguglty Criteria 2o¥ Polyngé]ear-ﬁromat¥c ﬁygrocarbons sgageg zhat

PAHs dissolved in the water column "will probably undergo direct photolysis at a

rapid rates" It also states that PAH accumulated.in. the sediments'is belieyed'gae
undergo-biodagradation and biotransformation™by-benthic organisims. - Hence, we. are. ]
‘probabl¢ifot:dmpacting downstream water-intakes. ' -
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This general class of poITutants 45 ‘Considered a suspected carcinogen.
agreed on‘a theshold limit.~

a 1970 WHO recommendation that PAH conentration not excee mg
reported.an-additional. lifetime ccancer.risk .of.:1;in:100, 000 posed. by ‘a concentration

of .02§_mg/1..

.Const1tuent

benz(a)anthracgne

bAenzo(a)py\rene

Chrysene

‘Fluoranthene

J‘I"

Treatment

Sedimentation (lime’
& polymer)

gran. act. carbon
Sedimentation (1ime)

Activated sludge

sedimentation
Ozone oxidation
Powdered act. carbon

Sedimentation (1ime
& polymer)

Sedimentation (1ime)
Activated sludge
Filtration

Sedimentation

Sedimentation (polymer

& lime)

0zone

Activated sludge
gran. act. carbon

|
Poqgr act. carbon

mg/

..... EEa Gk ack Skdeiin

Treatab111tyIRemovab111§x '

“Removal Range %*

81

- 93-97
92
a
70-98
90
87

99
92
65

29-50

17-64

97
50
100

82-90
99

Nobody has.-
The Handbook of Toxic and Hazardous Chemicals reports

ey also

Avg. Achievable

‘The .only other PAHs:individualiy’ described Were: acenapthene-uitnaadﬂ:
ded 28 ‘mg/}-and fluoranthene

Con. mg/1

7 el
- ;. ‘ .02
. <10
2950

10

" 1750
1
< 17

<10
0.1
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